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Foreword

The U.S. Environmental Protection Agency (EPA) is charged by Congress with protecting the Nation’s
land, air, and water resources. Under a mandate of national environmental laws, the Agency strives to formulate
andimplementactions leading to acompatible balance between human activities and the ability of natural systems
to supportand nurture life. To meet this mandate, EPA’s research program is providing data and technical support
for solving environmental problems today and building a science knowledge base necessary to manage our
ecological resources wisely, understand how pollutants affect our health, and prevent or reduce environmental
risks in the future.

The National Risk Management Research Laboratory (NRMRL) isthe Agency'’s center for investigation
of technological and management approaches for preventing and reducing risks from pollution that threaten
human health and the environment. The focus of the Laboratory’s research program is on methods and their
cost-effectiveness for prevention and control of pollution to air, land, water, and subsurface resources; protection
of water quality in public water systems; remediation of contaminated sites, sediments and ground water;
prevention and control of indoor air pollution; and restoration of ecosystems. NRMRL collaborates with both
public and private sector partners to foster technologies that reduce the cost of compliance and to anticipate
emerging problems. NRMRLs research provides solutions to environmental problems by: developing and
promoting technologies that protect and improve the environment; advancing scientific and engineering
informationto supportregulatory and policy decisions;and providing the technical supportand information transfer
to ensure implementation of environmental regulations and strategies at the national, state, and community levels.

This publication has been produced as part of the Laboratory’s strategic long-term research plan. Itis

published and made available by EPA’s Office of Research and Development to assist the user community and
to link researchers with their clients.

Hugh McKinnon, Director
National Risk Management Research Laboratory



Abstract

Star Organics, L.L.C., of Dallas, Texas (Star Organics), has developed Soil Rescue to treat soil contaminated
with metals. Star Organics claims that Soil Rescue forms metal complexes thatimmobilize toxic metals, thereby
reducing the risk to human health and the environment.

The Superfund Innovative Technology Evaluation (SITE) Program evaluated an in situ application of the technology
during a demonstration at two lead contamination sites in Roseville, Ohio, in September 1998. For the
demonstration, Soil Rescue was applied to 10 experimental units at a trailer park and one experimental unit at
an inactive pottery factory.

Primary objective 1 (P1) was to evaluate whether Soil Rescue can treat soil contaminated with lead to meet the
Resource Conservation and Recovery Act (RCRA)/Hazardous and Solid Waste Amendments (HSWA) alternative
universal treatment standards (UTS) for land disposal of soils contaminated with lead. The alternative UTS for
soil contaminated with lead is determined from the results of the toxicity characteristic leaching procedure (TCLP).
The alternative UTS is met if the concentration of lead in the TCLP extractis no higher than one of the following:
(1) 7.5 milligrams per liter (mg/L), or (2) 10 percent of the lead concentrationinthe TCLP extract from the untreated
soil. Contaminated soils with TCLP lead concentrations below the alternative UTS meet the RCRA land
disposalrestrictions (LDR), and thus are eligible for disposal in aland-based RCRA hazardous waste disposal
unit. The alternative UTS is defined further under Title 40 of the Code of Federal Regulations (CFR), Chapter |,
part268.49 (40 CFR 268.49).To meet that objective, soil samples were collected before and after the application
of Soil Rescue.The untreated and treated soil samples were analyzed for TCLP lead concentrations to evaluate
whether the technology met objective PI. Analysis of the data demonstrated Soil Rescue reduced the mean
TCLP lead concentration at the inactive pottery factory from 403 mg/L to 3.3 mg/L, a reduction of more than 99
percent.Therefore, the treated soil meets the alternative UTS for soil at the inactive pottery factory. Data from the
trailer park were not used to evaluate P1 because TCLP lead concentrations in all treated and untreated soil
samples from this location were either at or slightly higher than the detection limit of 0.05 mg/L.

Primary objective 2 (P2) was to evaluate whether Soil Rescue could decrease the soil lead bioaccessibility by
25 percent or more, as defined by the Solubility Bioaccessibility Research Consortium’s (SBRC) Simplified In-
Vitro Test Method for Determining Soil Lead and Arsenic Bioaccessibility (simplified in vitro method [SIVM]).
However, EPA Lead Sites Workgroup (LSW) and Technical Review Workgroup for lead (TRW) at this time, do not
endorse an in-vitro test for determining soil lead bioaccessibility (Interstate Technology and Regulatory
Cooperation[ITRC] 1997).To meet objective P2, soil samples were collected before and after the application of
Soil Rescue. The soil samples were analyzed for soil lead bioaccessibility to evaluate whether the technology
met objective P2. Analysis of the data demonstrates that Soil Rescue reduced the soil lead bioaccessibility by
approximately 2.9 percent, which is less than the project goal of at least a 25 percent reduction in soil lead
bioaccessibility. However, it was recognized early on that meeting this goal would be difficult because the SIVM
testprocedure used inthe demonstration involves a highly acidic sample digestion process, which may be revised
inthe future, because it may be exceeding the acid concentrations that would be expected inahuman stomach.
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ACGIHTLVY American Conference of Governmental Industrial Hygiene Threshold Limit Value
ASTM American Society for Testing and Materials

ARAR Applicable or relevant and appropriate requirements

BS Blank spike

CaCO, Calcium carbonate

CFR Code of Federal Regulations

CEC Cation exchange capacity

CRPAC Crooksville/Roseville Pottery Area of Concern

cm? Cubic centimeter

DQO Data quality objective

DUP Duplicate

Eh Oxidation reduction potential

EPA U.S. Environmental Protection Agency

EP-TOX Extraction procedure toxicity test

Gl U.S. Environmental Protection Agency Regional Geographic Initiative
HSWA Hazardous and Solid Waste Act
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LCSD Laboratory control sample duplicates

MS Matrix spike

MSD Matrix spike duplicate

MEP Multiple extraction procedure
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Meq/g Milliequivalents per gram
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mvV Millivolt

NAAQS National Ambient Air Quality Standard
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NIOSH REL National Institute for Occupational Safety and Health recommended exposure limit
NPDES National Pollutant Discharge Elimination System
NRMRL National Risk Management Research Laboratory
OEPA Ohio Environmental Protection Agency

ORD Office of Research and Development

OSHA Occupation Safety and Health Administration
OSHAPEL Occupation Safety and Health Administration permissible exposure limit
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Table of Conversion Factors

To Convert from to Multiply by
Length: inch centimeter 2.54
foot meter 0.305
mile kilometer 161
Area: square foot square meter 0.0929
acre square meter 4,047
Volume: gallon liter 3.78
cubic foot cubic meter 0.0283
Mass: pound kilogram 0.454
Energy kilowatt-hour megajoule 3.60
Power kilowatt horsepower 1.34
Temperature: | (° Fahrenheit - 32) ° Celsius 0.556
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